Accumulation of pyruvate by isolated rat liver mitochondria.
1. Various methods to measure the rate of accumulation of [3-14C]pyruvate in the sucrose-impermeable space of isolated rat liver mitochondria are tested and compared with respect to their ability to distinguish between carrier-linked pyruvate transport and non-carrier-linked processes (adsorption and diffusion). 2. Evidence is presented that the cinnamic acid derivatives commonly used as specific inhibitors of the pyruvate carrier (i) do not completely abolish all carrier-mediated pyruvate transport; (ii) inhibit pyruvate adsorption, and (iii) at higher concentrations lead to a removal of previously accumulated pyruvate from the mitochondria. It is concluded that procedures which avoid the use of transport inhibitors allow more reliable estimates of carrier-linked pyruvate transport. 3. It is proposed to measure pyruvate adsorption as the accumulation of pyruvate in the presence of an uncoupler. Using this procedure, it could be shown that, with 1 mM pyruvate, adsorption represents only a small part of the total pyruvate accumulation, the main part being carrier-linked transport driven by the pH gradient across the mitochondrial inner membrane.